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Abstract 
With increasing pressure and accountability for schools to produce higher scores on state­
wide achievement tests, the use ofCurriculum-Based Measurement (CBM) methods for 
monitoring student progress, identifYing at-risk students for failing state tests, and 
providing appropriate interventions to increase student performance could prove to be 
very beneficial (McGlinchey & Hixson, 2004). Research has indicated that CBM can be 
an effective tool in predicting success on state-wide reading achievement tests (Shapiro, 
Keller, Lutz, Santoro, & Hintze, 2006; Wood, 2006; Hintze & Silberglitt, 2005; 
McGlinchey & Hixson, 2004; Barger, 2003; Shaw & Shaw, 2002; Stage & Jacobsen, 
2001). Determining whether or not a student is at-risk for failing the state-wide reading 
achievement test could prove to be very useful in providing early intervention and 
influencing educational programming (Shapiro et al.; Hintze & Silberglitt; McGlinchey 
& Hixson; Stage & Jacobsen). This study seeks to understand the relationship of 
curriculum-based measures of reading and performance on state-wide reading 
assessment. This includes gaining a better understanding of the variability between 
different CBM reading measures and performance on state-wide reading assessment, 
such as the strength of the relationship. Different CBM measures as predictors were 
examined. Factors that indicate the reasons why reading CBM is a good predictor of 
performance for some students and not others was also examined. 
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CHAPTER 1 
Introduction 
With increasing pressure and accountability for schools to produce higher scores 
on state-wide achievement tests, the use of curriculum-based measurement (CBM) 
methods for monitoring student progress, identifying at-risk students for failing state 
tests, and providing appropriate interventions to increase student performance could 
prove to be very beneficial (McGlinchey & Hixson, 2004). CBM is a form of student 
assessment that assists in identifying a student's status with respect to an established 
standard ofperformance. This is done by using standardized methods to obtain student 
performance on curricular materials and comparing the student's performance with some 
predetermined criterion (Deno & Fuchs, 1987, as cited in Sattler, 2001). 
Statement ofProblem 
Research has indicated that Curriculum-Based Measurement (CBM) can be an 
effective tool in predicting success on state-wide reading achievement tests (Shapiro, 
Keller, Lutz, Santoro, & Hintze, 2006; Wood, 2006; Hintze & Silberglitt, 2005; 
McGlinchey & Hixson, 2004; Barger, 2003; Shaw & Shaw, 2002; Stage & Jacobsen, 
2001). Determining whether or not a student is at-risk for failing the state-wide reading 
achievement test could prove to be very useful in providing early intervention and 
influencing educational programming (Shapiro et al.; Hintze & Silberglitt; McGlinchey 
& Hixson; Stage & Jacobsen). However, results need to be replicated for further 
validation and generalizability. This should include different examiners, different 
reading CBM measures, different state tests, and different populations and numbers of 
students (Hintze & Silberglitt). The current study seeks to address some ofthese issues. 
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The current study examines the overall effectiveness of progress monitoring, 
utilizing CBM in predicting performance on state-wide reading tests. The use of different 
CBM measures as predictors seems important to understand. Additionally, because it 
does not predict performance for all students, it seems important to understand those 
individuals for whom it is not a strong predictor. 
Purpose ofthe Study 
The current study seeks to understand the relationship of curriculum-based 
measures of reading and performance on state-wide reading assessment. This includes 
gaining a better understanding of the variability between different CBM reading 
measures and performance on state-wide reading assessment, such as the strength of the 
relationship. Different CBM measures as predictors were examined. Factors that 
indicate the reasons why reading CBM is a good predictor of performance for some 
students but not for others was also examined. 
Literature Review 
Curriculum-based Measurement. 
CBM may be a useful tool employed by school districts to increase state-wide 
achievement testing scores, because it can provide useful information for instructional 
decision-making, including whether or not a student is ready to go to the next level of 
instruction, those skill deficits that need to be addressed, and those tools that might best 
help the student to obtain or increase the desired skills (Sattler, 2001). CBM has been 
shown to have the ability to improve the match between testing and teaching, to assess 
the perfolmance of a student within the curriculum, to determine the effectiveness of the 
current instruction methods, and to improve communication between regular and special 
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education teachers and between teachers and parents (Deno & Fuchs, 1987, as cited in 
Sattler, 2001). Additional CBM by school professionals can be used to conduct 
motivation assessments, error analysis, and progress monitoring to evaluate students' 
responses to intervention (Ardoin et aI., 2004). 
CBM has been shown to be useful throughout the grades, not just early on in a 
child's education (Hosp & Fuchs, 2005). With research that supports CBM as a tool for 
school psychologists and other professionals to use throughout the grades, CBM can be 
used to screen, to diagnose, and to monitor reading problems with specific skills, such as 
decoding, word reading, and comprehension; it can also be used globally (Hosp & 
Fuchs). 
CBM as a tool for teachers. 
Formative evaluation is the process of using CBM on an ongoing basis to 
facilitate instructional program changes throughout the school year, rather than waiting 
until the end ofyear when annual assessments are completed. This process is becoming 
increasing popular both at the state and at national levels (Graney & Shinn, 2005). Using 
CBM results to influence teacher instruction should be exercised with caution, because it 
has been hypothesized that when a teacher is informed of a student's adequate 
perfOlmance, the teacher may "relax" with regard to the student's program. Conversely, 
teachers may "give up" when told ofa student's inadequate performance (Graney & 
Shinn). It is suggested that CBM may be especially beneficial to teachers in order to 
influence effective instruction if CBM results are given to teachers in a descriptive 
manner and are accompanied with consultation regarding instructional changes that need 
to be made (Graney & Shinn). 
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Fonnative evaluation may seem time consuming and labor intensive, especially if 
three reading probes or passages are administered to each student several times 
throughout the school year. However, administering only one reading CBM probe for 
universal screening has been found to be an effective means of identifying students in 
need of intervention (Ardoin et al., 2004). Significant time could be saved by 
administering only one reading CBM when screening for at-risk students (Ardoin et al.). 
Doing so should not result in a substantial loss of infonnation, in comparison with 
administering three probes (Ardoin et al.). In fact, administering a single reading CBM 
may be a better measure of total reading achievement than some group-administered 
nonn-referenced achievement tests (Ardoin et al.). This is significant because group­
administered, nonn-referenced achievement tests are costly and time consuming. In 
addition, the results of such group tests are not available immediately, resulting in an 
inability to intervene quickly for at-risk students (Ardoin et al.). 
One question that may be raised in using CBM to detennine whether or not a 
student is at-risk for failing state-wide achievement tests is whether or not it is necessary 
to utilize CBM to detennine an at-risk status. Teachers are often asked to make 
judgments about the perfonnance of their students. In fact, it has been found that 
teachers make accurate statements of student perfonnance in reading, particularly when 
predicting student perfonnance levels on curriculum-based measures of reading 
(Feinberg & Shapiro, 2003). However, relying solely on teacher judgment for identifying 
at-risk students is cautioned, because further research in this area needs to be completed 
(Feinberg & Shapiro). 
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CBM is supported as a useful tool for teachers in identifying those students at-risk 
academically in reading (Kamps et aI., 2003). In fact, Kamps and her colleagues found 
that a reading CBM could be used in detennining how well students responded 
academically when given a reading intervention program. 
CBM as a tool for students. 
In addition to research supporting the usefulness of CBM for teachers to influence 
effective instruction (Deno & Fuchs, 1987; Graney & Shinn, 2005), the usefulness of 
CBM on impacting students' understanding of reading goals has also been examined 
(Swain, 2005). In contrast to the usefulness of CBM for teachers in improving student 
perfOlmance, students may have difficulty setting realistic reading goals based on CBM 
perfOlmance results being provided to them (Swain). If students are asked to use CBM 
results to set reading goals, it is important that they are continually trained on how to do 
so, and that teachers monitor student goal setting on a continiIous basis (Swain). 
CBM as a predictor ofstate-wide achievement testing peljormance. 
Using a CBM measure to predict perfonnance on state mandated testing could 
prove to be useful for identification of students at-risk of failing such tests and for 
implementing early intervention. Using Oral Reading Fluency (ORF) to predict student 
success and failure on state-mandated perfonnance-based reading assessment has been 
investigated (Stage & Jacobsen, 2001; Barger, 2003; Shaw & Shaw, 2002). Reading 
fluency is considered to be one of several critical factors that are necessary for reading 
comprehension (National Reading Panel, 2000). 
Research has shown that ORF scores can increase the predictive power of failure 
and success on state-wide reading assessments by 30% over base rate levels (Stage & 
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Jacobsen, 200 I). By using cut-scores for predicting passing or failing scores, school 
psychologists can identify students at-risk for failure early in the school year and provide 
that infonnation to the students' teachers (Stage & Jacobsen). Teachers that are aware of 
students who are at-risk of failing state-mandated reading assessments can tailor 
instruction to the students' needs early in the school year and increase the chances of the 
students' passing the tests (Stage & Jacobsen). Because CBM does not indicate the 
reasons why a student is having reading difficulties, a student who is identified early as 
having difficulties, and who continues to be unsuccessful, can be referred to the school's 
student assistance team to receive further problem analysis of the reading difficulty 
(Stage & Jacobsen). 
Because state assessments are such a large component of school decision making, 
linking CBM to state assessment perfonnance could be of great interest (McGlinchey & 
Hixson). Therefore, McGlinchey & Hixson decided to extend the finding of the Stage & 
Jacobsen study that found oral reading fluency to be a good predictor of perfonnance on 
state reading assessment. Through the use of a much larger sample size, a much larger 
percentage of low-SES and non-Caucasian students, including the use of a multiple-year 
study, it was found that reading CBM can be used as a means for identifying students at­
risk for failing state mandated reading assessments (McGlinchey & Hixson). In addition 
to being used as a screening instrument, reading CBM can assist teachers in making 
instructional decisions and adjustments; it can be continued throughout the elementary 
school years based on individual student need; it would allow for the expansion of the 
school psychologist consultant role, and it can be used across general and special 
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education populations, pre referral and referral processes, and IEP progress monitoring 
(McGlinchey & Hixson). 
The amount of research linking curriculum-based measures and perfonnance on 
state assessments has continued to increase (Shapiro et a1.; Wood, 2006.) Shapiro and his 
colleagues (2006) examined two school districts in Pennsylvania to examine the 
relationship between curriculum-based measures and standardized assessments, such as 
state-wide achievement tests. Findings indicated that CBM reading measures had 
moderate to strong relationships with high-stakes achievement testing (Shapiro et a1.) 
Correlations were described as being close to and even approaching .70 (Shapiro et a1.) 
Results were consistent for both third and fifth grades in both districts for which data was 
collected. Additionally, CBM measures that were obtained during the winter or spring 
assessment periods were the strongest predictors of subsequent high-stakes achievement 
assessment (Shapiro et a1.) 
More specifically, findings revealed that reading CBM measures could correctly 
predict, approximately 80-93% ofthe time, that a student who was below criterion on that 
measure would also be below criterion on the subsequent state-wide achievement test in 
reading (Shapiro et aI., 2006.) Also, the findings revealed that reading CBM measures 
could correctly predict, about 48-68% of the time, that a student who was above criterion 
on reading CBM measures would also be above criterion on the subsequent state-wide 
achievement test in reading (Shapiro et a1.) 
CBM should be considered as a useful, screening tool that predicts outcomes for 
state-wide achievement tests in reading (Shapiro et aI., 2006.) In fact, the use of CBM as 
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screening for such purposes has been found to have both specificity and sensitivity above 
.7 and .8, levels; these are considered to be acceptable for use as screeners (Shapiro et al.) 
Results of the Shapiro et al. study (2006) indicate that Pennsylvania should now 
be considered among the growing number of states in which relationships between CBM 
reading measures and state-wide achievement testing have been shown; this includes 
being good to excellent predictors of student success on such assessments. Although 
high-stakes achievement testing varies from state to state, CBM appears to be a strong 
tool that rises above such differences (Shapiro et al.) 
CBM and state achievement testing analysis. 
With the aforementioned studies suggesting that reading CBM is a valuable 
assessment tool in predicting state-wide reading assessment performance (Shapiro et aI., 
2006; Wood, 2006; McGlinchey & Hixson, 2004; Stage & Jacobsen, 2001), other 
research has been conducted to replicate, expand on, and determine the type of statistical 
analysis of CBM data to best determine cut-scores used in predicting pass or fail scores 
on state-wide reading assessments (Hintze & Silberglitt, 2005). It has been found that 
three different statistical methods (Le., discriminant analysis, logistic regression, ROC 
curve analysis) produce consistent diagnostic accuracy results, which bodes well for 
reading CBM as a predictor of state-wide assessment performance (Hintze & Silberglitt). 
Using reading CBM to determine risk status for failing state-wide reading assessments, as 
well as for implementing the appropriate remedial strategies, was supported by the 
research ofHintze & Silberglitt (2005). 
9 
CBM and state assessment pel:formancefor English learners, minorities, and low 
socioeconomic students. 
Although the available research supports reading CBM as a predictor of success 
on state-wide reading achievement tests (Shapiro, Keller, Lutz, Santoro, & Hintze, 2006; 
Wood, 2006; Hintze & Silberglitt, 2005; McGlinchey & Hixson, 2004; Stage & Jacobsen, 
2001; Barger, 2003; Shaw & Shaw, 2002), it does not address the issue of using reading 
CBM as a predictor of success for English Language Learners (ELLs). Research in this 
area does, however, provide supporting evidence to indicate that CBM is a useful tool 
both for screening and for progress monitoring the reading skills of ELLs (Wiley & 
Deno, 2005). Although using both oral reading fluency and maze tasks to assess reading 
skills seems to be useful with ELLs, it appears that oral reading fluency is the most useful 
single measure of reading proficiency for this population (Wiley & Deno). It also 
appears that students who read more fluently perfOlTI1 better on high stakes reading 
assessments that require text comprehension, even for the ELL population (Wiley & 
Deno). 
Using CBM may be a useful way ofmeasuring reading skills for ELLs (Wiley & 
Deno, 2005), for Hispanics, regardless of level ofEnglish proficiency, and for males or 
females (Gunn, Biglan, Smolkowski, & Ary, 2000). This use of CBM for ELLs is 
sUPPOlied further by the research of Graves, Plasencia-Peinado, Deno, and Johnson 
(2005). 
By using CBM reading measures, there appears to be no difference in the 
effectiveness of reading instruction as a function ofEnglish proficiency or of gender 
(Gunn et a1., 2000). In fact, one study found that response to intervention (RT!) for ELLs 
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was not a significant factor in whether or not these students responded positively to a 
reading intervention over the course of one year, from the end of first grade to the end of 
second grade (Linan-Thompson, Vaughn, Prater, & Cirino, 2006). 
In addition to research indicating that CBM may be a useful way of measuring 
reading skills for ELLs (Wiley & Deno, 2005) and minorities such as Hispanics (Gunn, 
Biglan, Smolkowski, & Ary, 2000), it also suggests that it may be a useful way of 
screening students for reading problems and monitoring reading growth over time for 
students that come from low-performing, high-poverty schools (Baker et aI., 2008). 
Concluding Summary ofthe Literature 
CBM has been shown to be an effective measurement tool for identifying students 
at-risk for reading difficulties, instructional planning, and progress monitoring (Deno & 
Fuchs, 1987, as cited in Sattler, 2001; Ardoin et aI., 2004; Graney & Shinn, 2005; Kamps 
et aI., 2003). 
Further research that links CBM reading measures to student performance on 
state-wide reading achievement tests is supported (Hintze & Silberglitt; McGlinchey & 
Hixson; Stage & Jacobsen; Shapiro et aI.). Additionally, further studies that examine the 
longitudinal predictive power of CBM are noted as being needed (Shapiro et aI., 2006). 
Specifically, research needs to be done to determine if CBM measurement can be used to 
make long term predictions, such as across multiple years (Shapiro et aI.) This would 
have implications in providing interventions as soon as possible to students who are at­
risk for failing state-wide reading achievement tests (Shapiro et al.) 
Current research that links CBM reading measures to student performance on 
state-wide reading achievement tests is growing (Hintze & Silberglitt, 2005; McGlinchey 
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& Hixson, 2004; Barger, 2003; Shaw & Shaw, 2002; Stage & Jacobsen, 2001). That 
body of research appears to support hypotheses that reading CBM can in fact be used as a 
reliable and valid method ofpredicting which students are at-risk for failing state 
mandated reading tests. However, it leads to the question of whether or not there are 
more effective assessments as predictors of state-wide achievement perfonnance. 
Although CBM reading measures generally require minimal time to administer, perhaps 
greater in-depth reading assessments would provide even better information regarding 
future statewide reading test perfonnance. Therefore the investigation of greater in-depth 
assessments for predicting high-stakes, state-wide reading testing perfOlmance appears to 
be warranted. 
Also, there appears to be a need for research that examines the variability between 
CBM reading measures and student perfonnance on state-wide reading achievement 
tests. Although research indicates that CBM reading measures predict student 
perfOlmance on state-wide tests (Hintze & Silberglitt, 2005; McGlinchey & Hixson, 
2004; Stage & Jacobsen, 2001), progress monitoring with such measures does not predict 
perfOlmance for all students. Therefore it is important to understand CBM's degree of 
effectiveness at predicting perfonnance and the reason why such measures predict 
perfonnance for some students and not others. More specifically, although research 
indicates that CBM reading measures may be useful in screening students for reading 
problems and monitoring reading growth over time for students that come from low­
performing, high-poverty schools (Baker et a1., 2008), the use of CBM to predict 
performance on state-wide reading assessments both for high and for low socioeconomic 
status students appears to be an area in need of research. 
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Research Questions 
1. 	 What percentages of students are identified as at-risk or not proficient based on 
the DIBELS, MAP, and PSSA scores? 
2. 	 What is the effectiveness of the DIBELS in predicting competency on the PSSA? 
3. 	 What is the effectiveness of the MAP in predicting competency on the PSSA? 
4. 	 Is there a difference between at-risk percentages on ORF and MAP measures 
based on socioeconomic status? 
5. 	 Is there a difference between socioeconomic status in predictive efficiency of the 
DIBELS and competency on the PSSA? 
6. 	 rs there a difference between socioeconomic status in predictive efficiency of the 
MAP and competency on the PSSA? 
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CHAPTER 2 

Methods 

Participants 
The current study was conducted by collecting and analyzing shelf-data from one 
suburban-rural school, Resica Elementary School, in Eastern Pennsylvania. Data were 
collected for those students with available Dynamic Indicators of Basic Early Literacy 
Skills 6th Edition (DIBELS) Oral Reading Fluency (ORF) scores, Measures of Academic 
Progress (MAP) reading domain scores, and Pennsylvania System of School Assessment 
(PSSA) Reading scores for three cohorts of students that entered Kindergarten during the 
2002-2003,2003-2004, and 2004-2005 school years. The DIBELS ORF and MAP were 
administered by teachers certified by the Pennsylvania Department of Education. 
The total study student sample size was 172 (n = 172). The K2002-2003 cohort 
sample size was 42 students (n 42), with 27 Not-Low Socioeconomic Status students (n 
= 27) and 15 Low Socioeconomic Status students (n 15). The K2003-2004 cohort 
sample size was 56 students (n = 56), with 36 Not-Low Socioeconomic Status students (n 
= 36) and 20 Low Socioeconomic Status students (n = 20). The K2004-2005 cohort 
sample size was 74 students (n = 74), with 45 Not-Low Socioeconomic Status students (n 
45) and 29 Low Socioeconomic Status students (n = 29). 
Because data were collected over a period of three years, demographics ofthe 
sample varied, depending on the point in time during the study. As an example, K2002­
2003 cohort demographic information for the 2007 grade 4 PSSA Reading is as follows: 
Total Students- 116; White- 67%, Black- 15%, Latino/Hispanic- 15%, Asian- 3%, Native 
American- 0%, Multiracial- 0%; IEP (Not Gifted)- 23%; ELL- 0%; Economically 
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Disadvantaged- 37%; Migrant- 0%; Male- 50%, Female- 50%. PSSA Reading results for 
the same students were as follows: Advanced- 25%, Proficient- 50%, Basic- 16%, Below 
Basic- 9%. 
Measures 
Dynamic Indicators ofBasic Early Literacy Sldlls (DIBELS). 
The Dynamic Indicators of Basic Early Literacy Skills 6th Edition (DIBELS) is a 
CBM reading tool, consisting of seven different measures of early literacy skills, 
including Word Use Fluency, Initial Sound Fluency, Letter Naming Fluency, Phoneme 
Segmentation Fluency, Nonsense Word Fluency, Retell Fluency, and Oral Reading 
Fluency (Good & Kaminski, 2002). The University of Oregon research group (Kaminski 
& Good, 1996, as cited in Elliot, Lee, & Tollefson, 2001) that created the DIBELS 
assessment has indicated that the DIBELS measures provide a reliable and valid indicator 
of children's progress toward the acquisition of early literacy skills. 
The DIBELS Oral Reading Fluency (ORF) is a standardized, individually 
administered test of accuracy and fluency with connected text (Good & Kaminski, 2002.) 
It is a standardized set ofpassages and administration procedures that are intended to 
assist with identifying students who may need additional instructional support (Good & 
Kaminski.) The ORF passages are also designed to monitor progress toward instructional 
goals (Good & Kaminski.) 
ORF administration requires the student to read three grade level calibrated 
passages aloud for one minute each. Errors are coded and include omitted words, 
substituted words, and hesitations ofmore than three seconds. If a word is self-corrected 
within three seconds, it is considered correct. The student's score, or oral reading fluency 
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rate, is the median number of correct words per minute read aloud. Students' scores are 
determined as being At-Risk, Some Risk, or Low Risk relative to reaching the end of 
year benchmark and corresponding to standardized percentile ranks (Good & Kaminski, 
2002.) 
The reliability and validity ofthe DIBELS has been supported in research within 
the field (Elliot et al., 2001). Specifically, the use of the DIBELS as a means for the 
identification ofkindergarten students who are at-risk for reading failure and for progress 
monitoring has been supported by research (Elliot et al.). In fact, the Retell Fluency 
portion of the DIBELS, which requires students to retell what they have read aloud 
during the ORF test, has been found to be a useful tool for teachers to identify students 
with reading comprehension difficulties when the ORF measure does not do so (Roberts, 
Good, & Corcoran, 2005). When Retell Fluency is combined with ORF, the DIBELS can 
be an effective instrument to identify the necessary resources for, and maximizing the 
efficiency and effectiveness of, early reading instruction (Roberts et al., 2005). 
Using the DIBELS as a useful tool for monitoring student progress and 
identifying students likely to experience difficulty in leaming to read in first grade has 
been replicated in other research (Fuchs, Fuchs, & Compton, 2004). 
The DIBELS has also been used for research that examines the oral reading 
fluency of urban students at-risk for reading failure (Kourea, Cartledge, & Musti-Rao, 
2007). During a reading intervention, the DIBELS was sensitive enough to identify oral 
reading fluency higher than was found at baseline (Kourea et al.). Other urban studies 
have been conducted with the DIBELS as a tool for measuring intervention effectiveness 
with inner-city students (Brand, 2006). 
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Although much research on the DIBELS supports its use as a valid method to 
screen and to progress-monitor at-risk students in reading (Kaminski & Good, 1996; 
Elliot et al., 2001), there is some research that indicates no evidence for the DIBELS to 
be used in the evaluation of literacy instructional programs (Kamii & Manning, 2005). 
The DIBELS has been found to be a reliable and valid tool for reading CBM use 
(Kaminski & Good, 1996, as cited in Elliot et al., 2001; Elliot et al., 2001; Roberts et a1., 
2005). It has also been used in research with non-typical populations (Kourea et al., 
2007; Brand, 2006). 
Various studies have indicated well established reliability and validity of the 
DIBELS as a measure of oral reading fluency (Good, Gruba, & Kaminski, 2001; Good, 
Simmons, & Kame'enui, 2001; Kaminski & Good, 1998; University of Oregon, 2003, all 
as cited in Wood, 2006.) The ORF test-retest reliability ranges from .92 to .97; alternate 
form reliability ranges from .89 to .94, and criterion-related validity between the ORF 
and reading comprehension tests ranges from .60 to .90. 
Measures ofAcademic Progress (MAP). 
The Measures of Academic Performance (MAP) is a computerized, adaptive 
assessment tool that dynamically measures the performance of the student by calibrating 
item selection for the individual student to determine the performance level (NWEA, 
2003). If a student incorrectly answers a question, the subsequent question is slightly 
easier, or conversely, if a student correctly answers a question the subsequent question is 
slightly harder. This process continues until the completion of the test, allowing for a 
specific measure ofthe student's actual achievement level. The MAP produces error 
bands which correspond to categories identified as low, high or advanced. As the test 
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progresses, these error bands are narrowed and, upon completion, highly specific 
information is provided regarding the student's performance. 
The process of utilizing the MAP involves several steps and includes test design, 
definition of content, item selection, and test production (NWEA, 2003). MAP tests are 
designed specifically for an agency or for a school district, allowing for unique goals to 
be assessed. Most MAP assessments include roughly four to eight goals with five to six 
sub-goals each and are typically curriculum driven. 
No time limit is set for completion of the MAP. Students are not permitted to 
skip any items and are unable to return to previously administered items. The system 
allows for four administrations per student per year. Upon completion of the test, the 
student's score and individualized goals appear on the screen. Reports can be generated 
for individual students, classes, grade levels, or entire districts. Scores are reported as 
Rasch Unit (RIT) scores, typically ranging between 150 and 300. Standard error of 
measurement (SEM) is reported to be between 2.5 and 3.5 RIT points. In addition to RIT 
scores, percentile ranks are provided and collapsed into categories ofhigh, average and 
low. High scores are categorized by performances at or above the 67th percentile, 
average performances fall between the 34th and 66th percentile, and low performances are 
at or below the 33rd percentile. 
The MAP demonstrates acceptable concurrent validity when compared with the 
Pennsylvania System of School Assessment (PSSA) for Grades 5 and 8, with concurrent 
validity of .84 (NWEA, 2003). Additionally, the MAP test is reported as being highly 
and consistently correlated with other measures of academic achievement used by a 
variety of states. Studies regarding reliability for the MAP demonstrated strong findings 
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with test-retest reliability for reading in the spring of 2002, ranging from .84-.91 for 
grades 2-10. 
For the purpose of this study, the MAP is aligned with the Pennsylvania State 
Standards. At each grade level, the MAP assesses four skill domains of reading. Text 
Structure and Vocabulary (referred to in this study as Vocabulary), Comprehension 
Strategies (referred to in this study as Comprehension), Reading Critically in Content 
Areas (referred to in this study as Critical Content), and Read, Analyze, and Interpret 
Literature (referred to in this study as Analyze) compose the four domains assessed by 
the MAP. 
Pennsylvania State Standard 1.1, Learning to Read Independently, is broad in 
nature and includes the specific skills ofComprehension and Interpretation as well as 
Vocabulary Development. Comprehension and Interpretation and Vocabulary 
Development are assessed as two distinct categories by the MAP. Pennsylvania State 
Standard 1.2, Reading Critically in All Content Areas, is composed of five smaller units. 
Standard 1.2 includes Detail, Inferences, Fact from Opinion, Comparison, and Analysis 
and Evaluation. The MAP questions in the category of Reading Critically in Content 
Areas correspond to each ofthe target areas delineated by the State Standards. 
Pennsylvania State Standard 1.3, Reading, Analyzing and Interpreting Literature, 
comprises four smaller units. Standard 1.3 includes, Literary Elements, Literary Devices, 
Poetry and Drama. The MAP questions in the category of Read, Analyze, and Interpret 
Literature correspond to each of the target areas as outlined by the State Standards. 
Scores are earned for each of these categories and are recorded as low, average, or high. 
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Scoring for the MAP is as follows: Low scores correspond to scores below the 
34th percentile; average scores fall between the 34th and 66th percentile and high scores 
are above the 66th percentile. 
Although still considered to be a CBM tool, the MAP takes much longer to 
administer than the DIBELS ORF. 
Pennsylvania System a/School Assessment (PSSA.) 
The Pennsylvania System of School Assessment (PSSA) is a standards-based 
assessment that contains three content-specific assessments including reading, math, and 
writing. The current study focuses only on the reading portion of the PSSA. It is 
administered in all public schools within the state of Pennsylvania for all students in 
grades 3 through 8 and in 11 th grade (PDE, 2007). 
Student performance is measured by being categorized into one of four levels: 
Advanced, Proficient, Basic, and Below Basic. Advanced or Proficient performance 
indicates that a student has mastered Pennsylvania's assessment anchor content standards 
at his or her grade level. Individual scores are provided to a student's school and family 
in hope of assisting in the identification of students who may be in need of additional 
educational opportunities. School scores are intended to assist schools and districts with 
curriculum and instruction improvement (PDE, 2007). 
The four performance levels are defined as follows (PDE, 2007): 
Advanced- This level reflects superior academic performance. Advanced work indicates 
an in-depth understanding and exemplary display of the skills included in the 
Pennsylvania Academic Content Standards. 
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Proficient- Proficiency reflects satisfactory academic perfonnance. Proficient work 
indicates a solid understanding and adequate display of the skills included in the 
Pennsylvania Academic Content Standards. 
Basic- This level reflects marginal academic perfonnance. Basic work indicates a partial 
understanding and limited display of the skills included in the Pennsylvania Academic 
Content Standards. This work of these students is approaching satisfactory perfonnance, 
but this level has not been reached. There is a need for additional instructional 
opportunities and/or increased student academic commitment to achieve the proficient 
level. 
Below Basic- The lowest level reflects inadequate academic perfonnance. Below basic 
work indicates little understanding and minimal display of the skills included in the 
Pennsylvania Academic Content Standards. There is a major need for additional 
instructional opportunities and/or increased student academic commitment to achieve the 
proficient level. 
Reliability coefficients of greater than 0.9 for PSSA reading have been reported 
(Thacker, 2004). High internal consistency estimates are believed to be due, in part, to a 
large number of test items (Thacker, 2004). 
PSSA scores have been reported as correlating positively and significantly with 
SAT, CTBS/Terra Nova, CAT- 5 (California Assessment Test, Version 5), NWEA 
(Northwest Evaluation Association) tests and NSRE (New Standards Reference Exam), 
with correlations typically ranging from 0.7 to 0.9 for reading (Thacker, 2004). 
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Regarding socioeconomic status, research has indicated that economically 
disadvantaged students did not score as well as their peers on PSSA or on comparison 
tests (Thacker, 2004). 
Procedures 
Student names were removed from the data file and replaced with identification 
numbers to ensure confidentiality. Demographic data in the student files included age, 
gender, SES, and student status related to participation in remedial services, participation 
in special education, speech and language services, and English as Second Language 
services. Students were collapsed into categories ofNot-Low Socio-Economic Status 
and Low Socio-Economic Status depending on whether or not they received free and/or 
reduced lunch, respectively. 
DIBELS ORF scores for grade 3 and for each successive grade level were 
retained for statistical analyses and collapsed into categories of High Risk, Moderate 
Risk, Low Risk, and Above Average (Kaminski & Good, 1996); they were further 
collapsed into the categories of At-Risk (a combination of the High and Moderate Risk 
categories) and Not At-Risk (a combination of the Low Risk and Above Average 
categories). MAP data for Fall and Spring in grade 3 and for each successive grade level 
were retained for statistical analyses and collapsed into categories of At-Risk, Low, 
Proficient, and High Proficient and further collapsed into the categories ofNot Proficient 
(a combination of the At-Risk and Low categories) or Proficient (a combination of the 
Proficient and High Proficient categories). PSSA data for grade 3 and for each 
successive grade level were retained for statistical analyses; categories of Advanced, 
Proficient, Basic, and Below Basic were collapsed into categories ofNot Proficient (a 
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combination of the Below Basic and Basic categories) or Proficient (a combination of the 
Proficient and Advanced ca~egories). 
Statistical Analyses. 
Statistical analyses involved the construction of 2 x 2 cross-tabulation tables as 
shown in Figure 1 and the calculation of one or more of the following indices (also 
shown in Figure 1): Percentage of Students At-Risk, Intervention Efficiency, 
Instructional Stability, Screening Sensitivity, Screening Specificity, and Kappa 
(representing predictive capacity beyond chance level). 
Figure 1 
Indices used in Statistical Analyses ofData 
PSSA Score Category 
Not Proficient Proficient 
DIBELS ORF or 
MAP Score 
Category 
At-Risk or Not 
Proficient 
A B 
Not At-Risk or 
Proficient 
C D 
Percentage of Students At-Risk = (A+C/(A+B+C+D» x 100 
Intervention Efficiency = (B/(A+B» x 100 
Instructional Stability = (D/(C+D» x 100 
Screening Sensitivity = (A/(A +C» x 100 
Screening Specificity = (D/(B+D» x 100 
Kappa= ((po-pe)/(1-e» x 100 where: 
Po=pA+pD 
Pe = ((pA+pC)(pA=pB» + ((pB+pD)(pC+pD» 
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pA= AlTotal N pB B/Total N pC= C/Total N pD D/Total 
Operational definitions for the indices used to analyze data and interpret findings 
are as follows: 
Percentage ofStudents At-Risk: Percentage of Students At-Risk was 
operationally defined as the percentage of students At-Risk of Not Being Proficient on 
the Pennsylvania State System of Assessment (PSSA) in Grades 3, 4, and 5, based on the 
Dynamic [ndicators ofBasic Early Literacy Skills (DIBELS) scores or Measures of 
Academic Progress (MAP) scores during that same school year. 
Intervention Efficiency: Intervention Efficiency was operationally defined as the 
percent of students categorized as At-Risk on DIBELS ORF or as Not Proficient on MAP 
score who, however, after intervention efforts to improve reading skill development, were 
categorized as Proficient on the PSSA. Intervention Efficiency represents the success in 
later grades of intervention efforts with students identified as At-Risk of developing 
reading problems. 
Instructional Stability: Instructional Stability was operationally defined as the 
percent of students categorized as Not At-Risk on DIBELS ORF or as Proficient on MAP 
score who, after general education instructional efforts to develop reading skills, 
continued to be categorized as Proficient on the PSSA. Instructional Stability represents 
the success of general education instructional efforts in ensuring that students identified 
as Not At-Risk ofdeveloping reading problems remain successful in later grades. 
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Screening Sensitivity: Screening Sensitivity (Sensitivity) was operationally 
defined as the percent of students categorized as At-Risk on DIBELS ORF or as Not 
Proficient on MAP score who were also categorized as Not Proficient on the PSSA. 
Screening Specificity: Screening Specificity (Specificity) was operationally 
defined as the percent of students categorized as Not AtMRisk on DIBELS ORF or 
Proficient on MAP score, who were also categorized as Proficient on the PSSA. 
Kappa: The Kappa statistic indicates the percentage of increase over chance level 
represented by the Sensitivity and Specificity values obtained from the same data. 
Analyses were conducted only with the data from students who had complete data 
sets (i.e., no missing data in any school year). Although this inclusionary criterion 
eliminated a sizeable number of students from the data set, it enabled meaningful 
comparisons of changes in category membership across time for the remaining students 
because the test scores being analyzed in successive years were derived from the same 
group of students. 
All of the analyses were completed using separate class cohorts identified by the 
school year in which they entered Kindergarten at Resica Elementary. The three cohorts 
in this study are labeled as K2002-2003, K2003-2004, and K2004-2005. The specific test 
score variables used in analyses for each cohort are shown in Figure 2. The K2002-2003 
cohort was assessed with the DIBELS ORF, MAP, and PSSA during their 3rd, 4th, and 5th 
grade years; the K2003-2004 cohort was assessed with the same assessments during their 
rd3 and 4th grade years, and the K2004-2005 cohort was assessed with the same 
assessments during their 3rd grade year. It should be noted that the DIBELS ORF was 
administered in the winter for all cohorts during their 31'd, 4th, and 5th grade years, with the 
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exception of the K2002-2003 cohort, whose 4th grade DIBELS ORF was administered in 
the fall. Additionally, in their 3rd Grade year the K2002-2003 cohort was administered 
only the MAP in the fall, at which time they were not administered the Reading Critically 
in Content Areas section. 
The following acronyms are used in the results tables to describe the data 
variables: 
ORF: DIBELS Oral Reading Fluency 
VC: MAP Text Structure & Vocabulary 
CM: MAP Comprehension Strategies 
CC: MAP Reading Critically in Content Areas 
AN: MAP Read, Analyze, and Interpret Literature 
The numbers of "3", "4", or "5" at the end of each acronym correspond to the 
grade level during which the measure was administered. Additionally, the MAP 
measures are preceded with an "F" or "S", which indicate if the measure was 
administered in the fall or in the spring. Also, blank spaces in the tables indicate that a 
measure was not given at that time. 
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Figure 2 
Test Score Variables Used in Analyses for Each Cohort 
By Grade Test Scores Used in Analyses 
Year Cohort 
Entered 
Kindergarten 
3rd 41n Sin 
2002-2003 DIBELS ORF 
Winter, MAP, 
PSSA 
DIBELS ORF 
Fall, MAP, 
PSSA 
DIBELS ORF 
Winter, MAP, 
PSSA 
2003-2004 DIBELS ORF 
Winter, MAP, 
PSSA 
DIBELS ORF 
Winter, MAP, 
PSSA 
N/A 
2004-2005 DIBELS ORF 
Winter, MAP, 
PSSA 
N/A N/A 
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CHAPTER 3 
Results 
Research Question 1.' What percentages ofstudents are identified as at-risk or not 
proficient based on the DIBELS, MAP, and PSSA scores? 
Table 1 was created to show the percentage of students at-risk of not being 
proficient on the Pennsylvania State System of Assessment (PSSA) in grades 3, 4, and 5, 
based on the Dynamic Indicators of Basic Early Literacy Skills (DIBELS) scores or 
Measures of Academic Progress (MAP) scores during that same schoo] year. For 
example, by looking at Table 1, it is possible to see the percent of students in the K2002­
2003 cohort that are at-risk ofnot being proficient on the PSSA, based on their 3rd , 4th, or 
sth grade DIEBELS ORF scores or MAP scores during that same school year. Table 1 
also allows for the observation of trends across the years as well as between cohorts. As 
noted in Chapter 2, only students without missing data were used in these and in all 
subsequent analyses. 
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Table 1 
Percentage of Students At-Risk ofNot Being Proficient on the Pennsylvania State System 
of Assessment (PSSA) in Grades 3,4, and 5, based on the Dynamic Indicators of Basic 
Early Literacy Skills (DIBELS) Scores or Measures ofAcademic Progress (MAP) Scores 
during That Same School Year 
DIBELS ORF and MAP Vocabulary 
Variable ORF3 FVC3 SVC3 ORF4 FVC4 SVC4 ORF5 FVC5 SVC5 
Cohort 
2002-2003 
(n = 42) 
83% 83% 55% 71% 55% 48% 48% 26% 
2003-2004 
(n = 56) 
73% 73% 46% 45% 27% 29% 
2004-2005 
(n = 74) 
41% 41% 28% 
DIBELS ORF and MAP Comprehension 
Variable ORF3 FCM3 SCM3 ORF4 FCM4 SCM4 ORF5 FCM5 SCM5 
Cohort 
2002-2003 
(n = 42) 
83% 74% 55% 71 % 52% 48% 36% 48% 
2003-2004 
(n = 56) 
73% 73% 46% 45% 30% 38% 
2004-2005 
(n = 74) 
41 % 34% 19% 
DIBELS ORF and MAP Critical Content 
Variable ORE3 FCC3 SCC3 ORE4 FCC4 SCC4 ORES FCCS SCCS 
Cohort 
2002-2003 
(n = 42) 
83% 55% 55% 45% 48% 36% 29% 
2003-2004 
(n = 56) 
73% 68% 36% 45% 34% 30% 
2004-2005 
(n = 74) 
41% 24% 16% 
DIBELS ORF and MAP Analyze 
Variable ORE3 FAN3 SAN3 ORE4 FAN4 SAN4 ORES FANS SANS 
Cohort 
2002-2003 83% 76% 55% 60% 40% 48% 33% 31% 
(n = 42) 
2003-2004 73% 71% 43% 45% 23% 23% 
(n = 56) 
2004-2005 41% 27% 19% 
(n = 74) 
Research Question 2,' What is the effectiveness ofthe DIBELS in predicting competency 
on the PSSA? 
To investigate the relationship between Pennsylvania State System of Assessment 
(PSSA) Scores in grades 3, 4, and 5 and Dynamic Indicators of Basic Early Literacy 
Skills (DIBELS), cross tabulation tables were constructed. The data from the cross 
tabulation tables were used to calculate Intervention Efficiency, Instructional Stability, 
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Sensitivity, Specificity, and Kappa values. Results ofthe analyses are reported in Tables 
2 through 6 for all three cohorts. 
Research Question 3: What is the effectiveness ofthe MAP in predicting competency on 
the PSSA? 
To investigate the relationship between Pennsylvania State System of Assessment 
(PSSA) Scores in grades 3, 4, and 5 and Measures of Academic Progress (MAP), cross 
tabulation tables were constructed. The data from the cross tabulation tables were used to 
calculate Intervention Efficiency, Instructional Stability, Sensitivity, Specificity, and 
Kappa values. Results of the analyses are reported in Tables 2 through 6 for all three 
cohorts. 
Table 2 shows the Intervention Efficiency percentages obtained from the three 
cohorts in the study. Intervention efficiency percentages indicate the percent of students 
categorized as At-Risk on DIBELS ORF or as Not Proficient on MAP score who, 
however, after intervention efforts to improve reading skill development, were 
categorized as Proficient on the PSSA. Intervention Efficiency represents the success of 
intervention efforts with students who were identified as At-Risk, but who earned a score 
in the proficient range on the PSSA that year. For example, by looking at Table 2, it is 
possible to examine the percentage of students in each cohort, across all grades, who 
were thought to be at-risk ofbeing Not-Proficient on the PSSA for that current school 
year, based either on DIBELS ORF or MAP domain scores, but who, in fact, earned 
Proficient range scores on the PSSA during that same year. Table 2 also allows for the 
observation of trends across the years, as well as between cohorts. 
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Table 2 
Intervention Efficiency Based on the Relationship between Pennsylvania State System of 
Assessment (PSSA) Scores in Grades 3, 4, and 5 and Dynamic Indicators of Basic Early 
Literacy Skills (DIBELS) Scores or Measures ofAcademic Progress (MAP) Scores 
DIBELS ORF and MAP Vocabulary 
Variable ORF3 FVC3 SVC3 ORF4 FVC4 SVC4 ORF5 FVC5 SVC5 
Cohort 
2002-2003 
(n == 42) 
57% 63% 43% 53% 52% 30% 45% 9% 
2003-2004 
(n = 56) 
67% 73% 62% 52% 40% 25% 
2004-2005 
(n = 74) 
59% 68% 67% 
DIBELS ORF and MAP Comprehension 
Variable ORF3 FCM3 SCM3 ORF4 FCM4 SCM4 ORF5 FCM5 SCM5 
Cohort 
2002-2003 57% 58% 43% 50% 45% 30% 20% 20% 
(n ~ 42) 
2003-2004 67% 73% 62% 52% 47% 33% 
(n = 56) 
2004-2005 59% 60% 43% 
(n ~ 74) 
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DIBELS ORF and MAP Critical Content 
Variable ORF3 FCC3 SCC3 ORF4 FCC4 SCC4 ORFS FCCS SCCS 
Cohort 
2002-2003 57% 43% 43% 37% 30% 27% 25% 

(n = 42) 

2003-2004 67% 71% 45% 52% 37% 24% 

(n = 56) 
2004-2005 59% 61% 25% 

(n = 74) 

DIBELS ORF and MAP Analyze 

Variable ORF3 FAN3 SAN3 ORF4 FAN4 SAN4 ORFS FANS SANS 
Cohort 
2002-2003 57% 59% 43% 44% 47% 30% 36% 8% 
(n = 42) 
2003-2004 67% 73% 58% 52% 15% 23% 
(n = 56) 
2004-2005 59% 50% 43% 
(n = 74) 
Table 3 shows the Instructional Stability percentages obtained from the three 
cohorts. Instructional Stability percentages indicate the percent of students categorized as 
Not At-Risk on DIBELS ORF or Proficient on a MAP domain score who, however, after 
general education instructional efforts to develop reading skills, were able to earn scores 
in the Proficient range on the PSSA. Instructional Stability represents the success of 
general education instructional efforts in ensuring that students identified as Not At-Risk 
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with the DIBELS or MAP maintained that status on the PSSA. For example, by looking 
at Table 3, it is possible to examine the percentage of students in each cohort, across all 
grades, whose Proficient range scores on the PSSA were consistent with their not at-risk 
or proficient status, based on the DIBELS ORF or a MAP measure during that same year. 
Table 3 also allows trends across the years and between cohorts to be observed. 
Table 3 
Instructional Stability Based on the Relationship between Pennsylvania State System of 
Assessment (PSSA) Scores in Grades 3, 4, and 5 and Dynamic Indicators ofBasic Early 
Literacy Skills (DIBELS) Scores or Measures ofAcademic Progress (MAP) Scores 
DIBELS ORF and MAP Vocabulary 
Variable ORF3 FVC3 SVC3 ORF4 FVC4 SVC4 ORF5 FVC5 SVC5 
Cohort 
2002-2003 84% 100% 89% 92% 79% 73% 59% 68% 
(n = 42) 
2003-2004 91% 100% 97% 90% 85% 93% 
(n = 56) 
2004-2005 93% 93% 85% 
(n = 74) 
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DIBELS ORF and MAP Comprehension 
Variable ORF3 FCM3 SCM3 ORF4 FCM4 SCM4 ORFS FCMS SCMS 
Cohort 
2002-2003 84% 100% 89% 100% 85% 73% 70% 82% 
(n 42) 
2003-2004 91 % 100% 97% 90% 85% 97% 
(n 56) 
2004-2005 93% 90% 88% 
(n 74) 
DIBELS ORF and MAP Critical Content 
Variable ORF3 FCC3 SCC3 ORF4 FCC4 SCC4 ORFS FCCS SCCS 
Cohort 
2002-2003 84% 89% 89% 87% 73% 67% 63% 
(n 42) 
2003-2004 91 % 100% 100% 90% 92% 95% 
(n 56) 
2004-2005 93% 86% 90% 
(n = 74) 
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DIBELS ORF and MAP Analyze 
Variable ORF3 FAN3 SAN3 ORF4 FAN4 SAN4 ORF5 FANS SAN5 
Cohort 
2002-2003 
(n = 42) 
84% 100% 89% 94% 76% 73% 61% 72% 
2003-2004 
(n = 56) 
91% 100% 97% 90% 91% 88% 
2004-2005 
(n = 74) 
93% 91% 88% 
Table 4 shows Sensitivity percentages obtained from each ofthe three cohorts. 
Sensitivity percentages represent the percent of students categorized as At-Risk on 
DIBELS ORF or Not Proficient on a MAP domain score who were also categorized as 
Not Proficient on the PSSA. For example, by looking at Table 4, it is possible to 
examine the percentage of students in each cohort, across all grades, who were predicted 
to be Not Proficient on the PSSA, based on the DIBELS or MAP during that same school 
year, who did, in fact, not reach proficiency on the PSSA. Table 4 also allows trends 
across the years and between cohorts to be observed. 
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Table 4 
Screening Sensitivity Based on the Relationship between Pennsylvania State System of 
Assessment (PSSA) Scores in Grades 3, 4, and 5 and Dynamic Indicators ofBasic Early 
Literacy Skills (DIBELS) Scores or Measures of Academic Progress (MAP) Scores 
DIBELS ORF and MAP Vocabulary 
Variable ORF3 FVC3 SVC3 ORF4 FVC4 SVC4 ORF5 FVC5 SVC5 
Cohort 
2002-2003 77% 100% 87% 93% 73% 70% 55% 50% 
(n = 42) 
2003-2004 73% 100% 91% 80% 60% 80% 
(n = 56) 
2004-2005 80% 77% 47% 
(n = 74) 
DIBELS ORF and MAP Comprehension 
Variable ORF3 FCM3 SCM3 ORF4 FCM4 SCM4 ORF5 FCM5 SCM5 
Cohort 
2002-2003 77% 100% 87% 100% 80% 70% 60% 80% 
(n = 42) 
2003-2004 73% 100% 91% 80% 60% 93% 
(n = 56) 
2004-2005 80% 67% 53% 
(n = 74) 
37 
DIBELS ORF and MAP Critical Content 
Variable ORF3 FCC3 SCC3 ORF4 FCC4 SCC4 ORF5 FCC5 SCC5 
Cohort 
2002-2003 77% 87% 100% 80% 70% 55% 45% 
(n = 42) 
2003-2004 73% lOO% 91% 80% 60% 93% 
(n = 56) 
2004-2005 80% 67% 53% 
(n = 74) 
DIBELS ORF and MAP Analyze 
Variable ORF3 FAN3 SAN3 ORF4 F AN4 SAN4 ORF5 FAN5 SAN5 
Cohort 
2002-2003 
(n 42) 
77% 100% 87% 93% 60% 70% 45% 60% 
2003-2004 
(n 56) 
73% lOO% 91% 80% 73% 67% 
2004-2005 
(n 74) 
80% 67% 53% 
Table 5 shows the Specificity percentages obtained from each of the three 
cohorts. Sensitivity percentages represent the percent of students categorized as Not At-
Risk on DIBELS ORF or Proficient on a MAP domain score who were also categorized 
as Proficient on the PSSA. For example, by looking at Table 5, it is possible to examine 
the percentage of students in each cohort, across all grades, who were not at-risk or Not 
Proficient, based on the DIBELS or MAP, and in fact earned scores in the Proficient 
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range on the PSSA during that same school year. Table 5 also allows trends across the 
years and between cohorts. to be observed. 
Table 5 
Screening Specificity Based on the Relationship between Pennsylvania State System of 
Assessment (PSSA) Scores in Grades 3, 4, and 5 and Dynamic Indicators ofBasic Early 
Literacy Skills (DIBELS) Scores or Measures ofAcademic Progress (MAP) Scores 
DIBELS ORF and MAP Vocabulary 
Variable ORF3 FVC3 SVC3 ORF4 FVC4 SVC4 ORF5 FVC5 SVC5 
Cohort 
2002-2003 55% 24% 63% 41% 56% 73% 59% 95% 
(n 42) 
2003-2004 64% 33% 64% 68% 85% 90% 
(n 56) 
2004-2005 71% 67% 76% 
(n 74) 
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DIBELS ORF and MAP Comprehension 
Variable ORF3 FCM3 SCM3 ORF4 FCM4 SCM4 ORF5 FCM5 SCM5 
Cohort 
2002-2003 55% 38% 63% 44% 63% 73% 86% 82% 

(n = 42) 

2003-2004 64% 33% 64% 68% 80% 83% 

(n 56) 
2004-2005 71% 75% 90% 
(n = 74) 
DIBELS ORF and MAP Critical Content 
Variable ORF3 FCC3 SCC3 ORF4 FCC4 SCC4 ORF5 FCC5 SCC5 
Cohort 
2002-2003 55% 63% 63% 74% 73% 82% 86% 
(n = 42) 
2003-2004 64% 40% 80% 68% 83% 90% 
(n 56) 
2004-2005 71% 81 % 95% 
(n = 74) 
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DlBELS ORF and MAP Analyze 
Variable ORF3 FAN3 SAN3 ORF4 FAN4 SAN4 ORF5 FAN5 SAN5 
Cohort 
2002-2003 55% 34% 63% 59% 70% 73% 77% 95% 
(n 42) 
2003-2004 64% 36% 69% 68% 95% 93% 
(n 56) 
2004-2005 71% 83% 90% 
(n 74) 
Table 6 shows Kappa values expressed as percentages of agreement beyond 
chance level between DIBELS ORF or MAP domain score category assignments and 
PSSA category assignments. Table 6 also allows trends in kappa values across the years 
and between cohorts to be observed. 
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Table 6 
Kappa Percentages Based on the Relationship between Pennsylvania State System of 
Assessment (PSSA) Scores in Grades 3, 4, and 5 and Dynamic Indicators of Basic Early 
Literacy Skills (DIBELS) Scores or Measures of Academic Progress (MAP) Scores 
DIBELS ORF and MAP Vocabulary 
Variable ORF3 FVC3 SVC3 ORF4 FVC4 SVC4 ORF5 FVC5 SVC5 
Cohort 
2002-2003 26% 16% 44% 28% 26% 43% 14% 46% 
(n = 42) 
2003-2004 26% 16% 37% 40% 45% 69% 
(n = 56) 
2004-2005 38% 28% 20% 
(n = 74) 
DIBELS ORF and MAP Comprehension 
Variable ORF3 FCM3 SCM3 ORF4 FCM4 SCM4 ORF5 FCM5 SCM5 
Cohort 
2002-2003 26% 27% 44% 36% 39% 43% 47% 62% 
(n = 42) 
2003-2004 26% 16% 37% 40% 39% 68% 
(n = 56) 
2004-2005 38% 33% 44% 
(n = 74) 
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DIBELS ORF and MAP Critical Content 
Variable ORF3 FCC3 SCC3 ORF4 FCC4 SCC4 ORF5 FCC5 SCC5 
Cohort 
2002-2003 26% 44% 44% 51% 43% 37% 32% 

(n = 42) 

2003-2004 26% 21% 61% 40% 58% 74% 

(n = 56) 
2004-2005 38% 26% 59% 

(n = 74) 

DIBELS ORF and MAP Analyze 

Variable ORF3 F AN3 SAN3 ORF4 F AN4 SAN4 ORF5 F AN5 SAN5 
Cohort 
2002-2003 26% 25% 44% 46% 29% 43% 23% 56% 
(n = 42) 
2003-2004 26% 18% 41% 40% 71% 62% 
(n = 56) 
2004-2005 38% 44% 44% 
(n = 74) 
Research Question 4: Is there a difference between at-risk percentages on ORF and 
MAP measures based on socioeconomic status? 
Table 7 was created to express the percentage of students at-risk of not being 
proficient on the Pennsylvania State System of Assessment (PSSA) in grades 3, 4, and 5, 
based on the Dynamic Indicators of Basic Early Literacy Skills (DIBELS) scores or 
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Measures of Academic Progress (MAP) scores during that same school year for both 
Not-Low and Low SES students, respectively. Table 7 allows direct comparison ofthe 
same measures between Not-Low and Low SES students. 
Table 7 
Percentage of Not-Low and Low SES Students At-Risk ofNot Being Proficient on the 
Pennsylvania State System of Assessment (PSSA) in Grades 3, 4, and 5 Based on the 
Dynamic Indicators ofBasic Early Literacy Skills (DIBELS) Scores or Measures of 
Academic Pro gress (MAP) Scores During That Same School Year 
DIBELS ORF and MAP Vocabulary 
Variable ORF3 FVC3 SVC3 ORF4 FVC4 SVC4 ORF5 FVC5 SVC5 
2002-2003 Cohort 
Not-Low SES 81 % 
(n 27) 
81% 44% 67% 44% 41% 41% 19% 
Low SES 
(n = 15) 
87% 87% 73% 80% 73% 60% 60% 40% 
2003·2004 Cohort 
Not-Low SES 67% 
(n = 36) 
67% 39% 39% 25% 28% 
Low SES 
(n 20) 
85% 85% 60% 55% 30% 30% 
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2004-2005 Cohort 
Not-Low SES 40% 40% 24% 

(n 45) 

Low SES 45% 45% 34% 

(n = 29) 

DIBELS ORF and MAP Comprehension 

Variable ORF3 FCM3 SCM3 ORF4 FCM4 SCM4 ORFS FCMS SCMS 
2002-2003 Cohort 
Not-Low SES 81% 
(n = 27) 
67% 44% 59% 44% 41% 30% 41% 
Low SES 
(n 15) 
87% 87% 73% 93% 67% 60% 47% 60% 
2003-2004 Cohort 
Not-Low SES 67% 
(n 36) 
64% 44% 39% 31% 36% 
Low SES 
(n 20) 
85% 90% 50% 55% 30% 40% 
2003-2004 Cohort 
Not-Low SES 40% 
(n = 45) 
33% 20% 
Low SES 
(n 29) 
45% 34% 17% 
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DIBELS ORF and MAP Critical Content 
Variable ORF3 FCC3 SCC3 ORF4 FCC4 SCC4 ORFS FCCS SCCS 
2002-2003 Cohort 
Not-Low SES 81% 
(n = 27) 
44% 48% 30% 41 % 26% 19% 
Low SES 
(n = 15) 
87% 73% 67% 73% 60% 53% 47% 
2003-2004 Cohort 
Not-Low SES 67% 
(n = 36) 
58% 33% 39% 31 % 25% 
Low SES 
(n = 20) 
85% 85% 40% 55% 40% 40% 
2004-2005 Cohort 
Not-Low SES 40% 
(n = 45) 
29% 16% 
Low SES 
(n = 29) 
45% 17% 17% 
DIBELS ORF and MAP Analyze 
Variable ORF3 FAN3 SAN3 ORF4 FAN4 SAN4 ORFS FANS SANS 
2002-2003 Cohort 
Not-Low SES 81% 
(n 27) 
67% 44% 48% 33% 41% 22% 26% 
Low SES 
(n = 15) 
87% 93% 73% 80% 53% 60% 53% 40% 
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2003-2004 Cohort 
Not-Low SES 67% 
(n = 36) 
61% 44% 39% 19% 19% 
Low SES 
(n 20) 
85% 90% 40% 55% 30% 30% 
2004-2005 Cohort 
Not-Low SES 40% 
(n 45) 
24% 16% 
Low SES 
(n 29) 
45% 31% 24% 
Research Question 5: Is there a difference between socioeconomic status in predictive 
efficiency ofthe DIBELS and competency on the PSSA? 
To investigate the relationship between Pennsylvania State System of Assessment 
(PSSA) Scores in grades 3,4, and 5 and Dynamic Indicators of Basic Early Literacy 
Skills (DIBELS) Scores for Not-Low and Low SES students, cross tabulation tables were 
constructed. The data from the cross tabulation tables were used to calculate Intervention 
Efficiency, Instructional Stability, Sensitivity, Specificity, and Kappa. Results of the 
analyses are reported in Tables 8 through Table 12 for all three cohorts for both Not-Low 
and Low SES Students. 
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Research Question 6: Is there a difference between socioeconomic status in predictive 
efficiency ofthe MAP qnd competency on the PSSA? 
To investigate the relationship between Pennsylvania State System ofAssessment 
(PSSA) Scores in grades 3, 4, and 5 and Measures of Academic Progress (MAP) for Not­
Low and Low SES students, cross tabulation tables were constructed. The data from the 
cross tabulation tables were used to calculate Intervention Efficiency, Instructional 
Stability, Sensitivity, Specificity, and Kappa. Results of the analyses are reported in 
Tables 8 through Table 12 for all three cohorts for both Not-Low and Low SES students. 
Table 8 shows Intervention Efficiency percentages for Not-Low and Low SES 
students within each of the three cohorts. Intervention Efficiency is the percent of 
students categorized as At-Risk on DIBELS ORF or Not Proficient on a MAP domain 
score who, however, after intervention efforts to improve reading skill development, were 
categorized as Proficient on the PSSA. Table 8 allows direct comparison of the same 
measures between Not-Low and Low SES students. 
Table 8 
Intervention Efficiency Percentages for Not-Low SES and Low SES Students, Based on 
the Relationship between Pennsylvania State System of Assessment (PSSA) Scores in 
Grades 3, 4, and 5 and Dynamic Indicators ofBasic Early Literacy Skills (DIBELS) 
Scores or Measures of Academic Progress (MAP) Scores 
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DIBELS ORF and MAP Vocabulary 
Variable ORF3 FVC3 SVC3 ORF4 FVC4 SVC4 ORF5 FVC5 SVC5 
2002-2003 Cohort 
Not-Low SES 69% 
(n = 27) 
77% 50% 67% 67% 18% 45% 20% 
Low SES 
(n = 15) 
40% 38% 36% 33% 36% 44% 44% 0% 
2003-2004 Cohort 
Not-Low SES 62% 
(n = 36) 
71% 57% 50% 44% 30% 
Low SES 
(n 20) 
73% 76% 67% 55% 33% 17% 
2004-2005 Cohort 
Not-Low SES 60% 
(n 45) 
72% 55% 
Low SES 
(n 29) 
57% 62% 80% 
DIBELS ORF and MAP Comprehension 
Variable ORF3 FCM3 SCM3 ORF4 FCM4 SCM4 ORF5 FCM5 SCM5 
2002-2003 Cohort 
Not-Low SES 69% 
(n 27) 
72% 50% 56% 58% 18% 25% 18% 
Low SES 
(n 15) 
40% 38% 36% 43% 30% 44% 14% 22% 
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2003-2004 Cohort 
Not-Low SES 62% 70% 63% 50% 55% 38% 
(n = 36) 
Low SES 73% 78% 60% 55% 33% 25% 
(n 20) 
2004-2005 Cohort 
Not-Low SES 60% 60% 44% 
(n 45) 
Low SES 57% 60% 40% 
(n = 29) 
DIBELS ORF and MAP Critical Content 
Variable ORF3 FCC3 SCC3 ORF4 FCC4 SCC4 ORFS FCCS SCCS 
2002-2003 Cohort 
Not-Low SES 69% 
(n = 27) 
Low SES 40% 
(n 15) 
2003-2004 Cohort 
Not-Low SES 62% 
(n 36) 
Low SES 73% 
(n = 20) 
2004-2005 Cohort 
Not-Low SES 60% 
(n = 45) 
Low SES 57% 
(n 29) 
50% 54% 38% 18% 43% 20% 
36% 30% 36% 44% 13% 29% 
67% 42% 50% 45% 22% 
76% 50% 55% 25% 25% 
62% 14% 
60% 40% 
50 
DIBELS ORF and MAP Analyze 
Variable ORF3 FAN3 SAN3 ORF4 FAN4 SAN4 ORFS FANS SANS 
2002-2003 Cohort 
Not-Low SES 69% 
(n = 27) 
72% 50% 54% 56% 18% 33% 0% 
Low SES 
(n = 15) 
40% 43% 36% 33% 38% 44% 38% 17% 
2003-2004 Cohort 
Not-Low SES 62% 
(n = 36) 
68% 63% 50% 14% 29% 
Low SES 
(n = 20) 
73% 78% 50% 55% 17% 17% 
2004-2005 Cohort 
Not-Low SES 60% 
(n = 45) 
45% 29% 
Low SES 
(n = 29) 
57% 56% 57% 
Table 9 shows Instructional Stability percentages for the Not-Low SES and Low 
SES students of each of the three cohorts. Instructional Stability represents the percent of 
students categorized as Not At-Risk on DIBELS ORF or Proficient on a MAP domain 
score who, however, after general education instructional efforts to develop reading 
skills, earned scores in the Proficient range on the PSSA. Table 9 allows direct 
comparison of the same measures between Not-Low and Low SES students. 
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Table 9 
Instructional Stability Percentages for Not-Low SES and Low SES Students, Based on 
the Relationship between Pennsylvania State System of Assessment (PSSA) Scores in 
Grades 3,4, and 5 and Dynamic Indicators of Basic Early Literacy Skills (DIBELS) 
Scores or Measures of Academic Progress (MAP) Scores 
DIBELS ORF and MAP Vocabulary 
Variable ORF3 FVC3 SVC3 ORF4 FVC4 SVC4 ORF5 FVC5 SVC5 
2002-2003 Cohort 
Not-Low SES 93% 
(n 27) 
100% 93% 89% 80% 81% 63% 64% 
Low SES 
(n = 15) 
60% 100% 75% 100% 75% 50% 50% 78% 
2003-2004 Cohort 
Not-Low SES 91% 
(n = 36) 
100% 95% 95% 89% 96% 
LowSES 
(n 20) 
89% 100% 100% 78% 79% 86% 
2004-2005 Cohort 
Not-Low SES 90% 
(n = 45) 
85% 88% 
Low SES 
(n = 29) 
100% 94% 79% 
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DIBELS ORF and MAP Comprehension 
Variable ORF3 FCM3 SCM3 ORF4 FCM4 SCM4 ORFS FCMS SCMS 
2002·2003 Cohort 
Not-Low SES 93% 
(n 27) 
100% 93% 100% 87% 81% 68% 81 % 
Low SES 
(n 15) 
60% 100% 75% 100% 80% 50% 75% 83% 
2003-2004 Cohort 
Not-Low SES 91 % 
(n 36) 
100% 95% 95% 88% 100% 
Low SES 
(n 20) 
89% 100% 100% 78% 79% 92% 
2004·2005 Cohort 
Not-Low SES 90% 
(n = 45) 
90% 89% 
Low SES 
(n 29) 
100% 89% 88% 
DIBELS ORF and MAP Critical Content 
Variable ORF3 FCC3 SCC3 ORF4 FCC4 SCC4 ORFS FCCS SCCS 
2002·2003 Cohort 
Not-Low SES 93% 93% 93% 89% 81% 60% 64% 
(n = 27) 
Low SES 60% 75% 80% 75% 50% 86% 63% 
(n = 15) 
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2003-2004 Cohort 
Not-Low SES 91% 
(n = 36) 
100% 100% 95% 92% 96% 
Low SES 
(n 20) 
89% 100% 100% 78% 92% 92% 
2004-2005 Cohort 
Not-Low SES 90% 
(n 45) 
88% 92% 
Low SES 
(n = 29) 
100% 83% 88% 
DIBELS ORF and MAP Analyze 
Variable ORF3 FAN3 SAN3 ORF4 FAN4 SAN4 ORF5 FAN5 SAN5 
2002-2003 Cohort 
Not-Low SES 93% 
(n = 27) 
100% 93% 93% 83% 81% 62% 75% 
Low SES 
(n 15) 
60% 100% 75% 100% 57% 50% 57% 67% 
2003-2004 Cohort 
Not-Low SES 91% 
(n 36) 
100% 95% 95% 93% 90% 
Low SES 
(n 20) 
89% 100% 100% 78% 86% 86% 
2004-2005 Cohort 
Not-Low SES 90% 
(n = 45) 
91% 89% 
Low SES 
(n = 29) 
100% 90% 86% 
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Table 10 indicates Sensitivity percentages for Not~Low SES and Low SES groups 
of students within each of the three cohorts. Screening represents the percent of students 
categorized as At-Risk on DIBELS ORF or Not Proficient on a MAP domain score who 
were also categorized as Not Proficient on the PSSA. Table 10 allows direct comparison 
of the same measures between Not~Low and Low SES students. 
Table 10 
Sensitivity Percentages for Not-Low SES and Low SES Students, Based on the 
Relationship between Pennsylvania State System of Assessment (PSSA) Scores in 
Grades 3,4, and 5 and Dynamic Indicators ofBasic Early Literacy Skills (DIBELS) 
Scores or Measures ofAcademic Progress (MAP) Scores 
DIBELS ORF and MAP Vocabulary 
Variable ORB FVC3 SVC3 ORF4 FVC4 SVC4 ORF5 FVC5 SVC5 
2002-2003 Cohort 
Not-Low SES 80% 100% 86% 86% 57% 75% 50% 33% 
(n = 27) 
Low SES 75% 100% 88% 100% 88% 63% 63% 75% 
(n"" 15) 
55 
2003-2004 Cohort 
Not-Low SES 71% 
(n 36) 
100% 86% 88% 63% 88% 
Low SES 
(n 20) 
75% 100% 100% 71% 57% 71% 
2004-2005 Cohort 
Not-Low SES 67% 
(n 45) 
56% 56% 
Low SES 
(n = 29) 
100% 83% 33% 
DIBELS ORF and MAP Comprehension 
Variable ORF3 FCM3 SCM3 ORF4 FCM4 SCM4 ORF5 FCM5 SCM5 
2002-2003 Cohort 
Not-Low SES 80% 
(n 27) 
100% 86% 100% 71% 75% 50% 75% 
Low SES 
(n = 15) 
75% 100% 88% 100% 88% 63% 75% 88% 
2003-2004 Cohort 
Not-Low SES 71 % 
(n = 36) 
100% 86% 88% 63% 100% 
Low SES 
(n = 20) 
75% 100% 100% 71% 57% 86% 
2004-2005 Cohort 
Not-Low SES 67% 
(n = 45) 
67% 56% 
Low SES 
(n = 29) 
100% 67% 50% 
56 
DIBELS ORF and MAP Critical Content 
Variable ORF3 FCC3 SCC3 ORF4 FCC4 SCC4 ORF5 FeC5 SCC5 
2002-2003 Cohort 
Not-Low SES 80% 
(n 27) 
86% 86% 71% 75% 33% 33% 
Low SES 
(n 15) 
75% 88% 88% 88% 63% 88% 63% 
2003-2004 Cohort 
Not-LowSES 71% 
(n 36) 
100% 100% 88% 75% 88% 
Low SES 
(n 20) 
75% 100% 100% 71 % 86% 86% 
2004·2005 Cohort 
Not-Low SES 67% 
(n 45) 
56% 67% 
LowSES 
(n 29) 
100% 33% 50% 
DIBELS ORF and MAP Analyze 
Variable ORF3 FAN3 SAN3 ORF4 FAN4 SAN4 ORF5 FAN5 SAN5 
2002-2003 Cohort 
Not-Low SES 80% 100% 86% 86% 57% 75% 33% 58% 
(n = 27) 
Low SES 75% 100% 88% 100% 63% 63% 63% 63% 
(n = 15) 
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2003-2004 Cohort 
Not-Low SES 71 % 
(n = 36) 
100% 86% 88% 75% 63% 
Low SES 
(n = 20) 
75% 100% 100% 71% 71% 71% 
2004-2005 Cohort 
Not-Low SES 67% 
(n = 45) 
67% 56% 
Low SES 
(n = 29) 
100% 67% 50% 
Table 11 indicates Specificity percentages ofNot-Low SES and Low SES 
students within each of the three cohorts. Specificity represents the percent of students 
categorized as Not At-Risk on DIBELS ORF or Proficient on a MAP domain who were 
also categorized as Proficient on the PSSA. Table 11 allows direct comparison of the 
same measures between Not-Low and Low SES students. 
Table 11 
Specificity Percentages for Not-Low SES and Low SES Students, Based on the 
Relationship between Pennsylvania State System ofAssessment (PSSA) Scores in 
Grades 3,4, and 5 and Dynamic Indicators ofBasic Early Literacy Skills (DIBELS) 
Scores or Measures of Academic Progress (MAP) Scores 
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DIBELS ORF and MAP Vocabulary 
Variable ORF3 FVC3 SVC3 ORF4 FVC4 SVC4 ORF5 FVC5 SVC5 
2002-2003 Cohort 
Not-Low SES 59% 
(n = 27) 
23% 70% 40% 60% 87% 67% 93% 
Low SES 
(n = 15) 
43% 29% 43% 43% 43% 43% 43% 100% 
2003-2004 Cohort 
Not-Low SES 72% 
(n = 36) 
41% 72% 75% 86% 89% 
Low SES 
(n = 20) 
50% 19% 50% 54% 85% 92% 
2004-2005 Cohort 
Not-Low SES 75% 
(n = 45) 
64% 83% 
Low SES 
(n = 29) 
65% 65% 65% 
DIBELS ORF and MAP Comprehension 
Variable ORF3 FCM3 SCM3 ORF4 FCM4 SCM4 ORF5 FCM5 SCM5 
2002-2003 Cohort 
Not-Low SES 59% 
(n = 27) 
41% 70% 55% 65% 87% 87% 87% 
Low SES 
(n = 15) 
43% 29% 43% 14% 57% 43% 86% 71% 
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2003-2004 Cohort 
Not-Low SES 72% 45% 66% 75% 79% 82% 
(n = 36) 
Low SES 50% 13% 63% 54% 85% 85% 
(n = 20) 
2004-2005 Cohort 
Not-Low SES 75% 75% 89% 
(n = 45) 
Low SES 65% 74% 91% 
(n = 29) 
DIBELS ORF and MAP Critical Content 
Variable ORF3 FCC3 SCC3 ORF4 FCC4 SCC4 ORF5 FCC5 SCC5 
2002-2003 Cohort 
Not-Low SES 59% 
(n = 27) 
70% 65% 85% 87% 80% 93% 
Low SES 
(n = 15) 
43% 43% 57% 43% 43% 86% 71% 
2003-2004 Cohort 
Not-Low SES 72% 
(n = 36) 
52% 83% 75% 82% 93% 
Low SES 
(n = 20) 
50% 19% 75% 54% 85% 85% 
2004-2005 Cohort 
Not-Low SES 75% 
(n = 45) 
78% 97% 
Low SES 
(n = 29) 
65% 87% 91% 
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DIBELS ORF and MAP Analyze 
Variable ORF3 FAN3' SAN3 ORF4 FAN4 SAN4 ORF5 FANS SANS 
2002-2003 Cohort 
Not-Low SES 59% 
(n = 27) 
41% 70% 65% 75% 87% 87% 100% 
Low SES 
(n 15) 
43% 14% 43% 43% 57% 43% 57% 86% 
2003-2004 Cohort 
Not-Low SES 72% 
(n = 36) 
48% 66% 75% 96% 93% 
Low SES 
(n = 20) 
50% 13% 75% 54% 92% 92% 
2004-2005 Cohort 
Not-Low SES 75% 
(n = 45) 
86% 94% 
Low SES 
(n 29) 
65% 78% 83% 
Table 12 shows Kappa percentages, for Not-Low SES and Low SES students 
within each of the three cohorts. Kappa values represent the percentage of increase over 
chance level represented by the Sensitivity and Specificity values obtained from the same 
data. Tables 12 allow direct comparison of the same measures between Not-Low and 
Low SES students. 
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Table 12 
Kappa Percentages for Not-Low SES and Low SES Students, Based on the Relationship 
between Pennsylvania State System ofAssessment (PSSA) Scores in Grades 3, 4, and 5 
and Dynamic Indicators of Basic Early Literacy Skills (DIBELS) Scores or Measures of 
Academic Progress (MAP) Scores 
DIBELS ORF and MAP Vocabulary 
Variable ORF3 FVC3 SVC3 ORF4 FVC4 SVC4 ORF5 FVC5 SVC5 
2002-2003 Cohort 
Not-Low SES 24% 
(n = 27) 
10% 45% 17% 14% 62% 17% 28% 
Low SES 
(n = 15) 
18% 30% 31% 44% 31% 5% 5% 74% 
2003-2004 Cohort 
Not-Low SES 33% 
(n = 36) 
22% 42% 49% 46% 70% 
Low SES 
(n = 20) 
15% 8% 29% 22% 43% 66% 
2004-2005 Cohort 
Not-Low SES 33% 
(n = 45) 
14% 36% 
Low SES 
(n = 29) 
44% 34% -1% 
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DIBELS ORF and MAP Comprehension 
Variable ORF3 FCM3 SCM3 ORF4 FCM4 SCM4 ORF5 FCM5 SCM5 
2002-2003 Cohort 
Not-Low SES 24% 
(n 27) 
20% 45% 39% 30% 62% 38% 62% 
Low SES 
(n = 15) 
18% 30% 31 % 15% 45% 5% 60% 59% 
2003-2004 Cohort 
Not-Low SES 33% 
(n = 36) 
24% 34% 49% 36% 67% 
Low SES 
(n 20) 
15% 5% 40% 22% 43% 68% 
2004-2005 Cohort 
Not-Low SES 33% 
(n 45) 
33% 44% 
Low SES 
(n = 29) 
44% 33% 44% 
DIBELS ORF and MAP Critical Content 
Variable ORF3 FCC3 SCC3 ORF4 FCC4 SCC4 ORF5 FCC5 SCC5 
2002-2003 Cohort 
Not-Low SES 24% 45% 40% 54% 62% 14% 28% 
(n = 27) 
Low SES 18% 3]% 45% 31% 5% 73% 34% 
(n = 15) 
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2003-2004 Cohort 
Not-Low SES 33% 
(n 36) 
29% 65% 49% 50% 77% 
Low SES 
(n 20) 
15% 8% 55% 22% 68% 68% 
2004-2005 Cohort 
Not-Low SES 33% 
(n 45) 
29% 70% 
Low SES 
(n = 29) 
44% 22% 44% 
DIBELS ORF and MAP Analyze 
Variable ORF3 F AN3 SAN3 ORF4 F AN4 SAN4 ORFS F AN5 SANS 
2002-2003 Cohort 
Not-Low SES 24% 
(n= 27) 
20% 45% 40% 29% 62% 21% 61% 
Low SES 
(n = 15) 
18% 15% 31% 44% 20% 5% 20% 47% 
2003-2004 Cohort 
Not-Low SES 33% 
(n= 36) 
27% 34% 49% 75% 58% 
Low SES 
(n = 20) 
15% 5% 55% 22% 66% 66% 
2004-2005 Cohort 
Not-Low SES 33% 
(n = 45) 
49% 55% 
Low SES 
(n = 29) 
44% 38% 31% 
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CHAPTER 4 

Discussion 

Percentage ofStudents At-Risk 
As shown in Table 1, the Percentage of Students At-Risk ofNot Being Proficient 
on the PSSA, based on the DIBELS ORF, decreased with each successive Kindergarten 
cohort. For example, the K2002-2003 cohort demonstrated a 3rd grade At-Risk 
percentage of 83%; the K2003-2004 cohort demonstrated a 3rd grade At-Risk percentage 
of 73%, and the K2004-2005 cohort demonstrated a 3rd grade At-Risk percentage of 41 %. 
Additionally, the at-risk percentage decreased with each successive grade within each 
cohort. For example, the At-Risk percentage for the 2002-2003 cohort dropped from 
83% in 3rd grade to 55% in 4th grade, and to 48% in 5th grade. 
As also shown in Table 1, the Percentage of Students At-Risk ofNot Being 
Proficient on the PSSA, based on MAP domain scores decreased with each successive 
cohort. For example, for the fall MAP Comprehension domains, the K2002-2003 cohort 
demonstrated a 3rd grade At-Risk percentage of 74%; the K2003-2004 cohort 
demonstrated a 3rd grade At-Risk percentage of73%, and the K2004-2005 demonstrated 
~ ha 3 grade At-Risk percentage of34%. Also, as was the case for the DIBELS, t e 
general trend for the MAP was that the percentage of students At-Risk would decrease 
with each successive grade within each cohort. For example, the K2002-2003 cohort 
demonstrated a fa1l3 rd grade Vocabulary domain At-Risk percentage of83%, a fall 4th 
thgrade At-Risk percentage of 71 %, a spring 4th grade At-Risk percentage of 55%, a fall 5
grade At-Risk percentage of 48%, and a spring 5th grade At-Risk percentage of 26%. 
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The findings in Table 1 provide a good context for understanding the other 
findings within this study b~cause they illustrate the effectiveness both of general 
education classroom and of remedial program instruction in reducing the number of 
students not meeting Pennsylvania standards for reading skill development in the form of 
the PSSA exam. The data show a strong trend indicating that for each successive grade, 
for each cohort, the percentage of students at-risk of not being Proficient on the PSSA 
exam decreases. This would imply that the school is doing fine work in identifying at­
risk students and providing appropriate reading interventions and also is doing fine work 
at maintaining good general education instruction to prevent students from slipping into 
the at-risk range. Additionally, the percentage of at-risk students decreases with each 
successive school year. For example, as stated earlier, the DIBELS ORF for 3rd grade 
indicates an At-Risk percentage of 83% for the 2002-2003 cohort, 73% for the 2003-2004 
cohort, and 41 % for the 2004-2005 cohort. This progressive decrease suggests that the 
school is having better success at intervening for at-risk students in earlier grades, leading 
to a smaller percentage of students at-risk by the time they are in 3rd grade. Although this 
indicates good work on the part of the school, it would suggest that those students who 
continue to be at-risk in 3rd, 4t\ and 5th grades are more likely to have severe reading 
difficulties that are a greater challenge to remediate. 
Intervention Efficiency 
As shown in Table 2, the general trend was that Intervention Efficiency 
percentages would decrease with each successive grade for each cohort for both the 
DIBELS and MAP. For example, the K2002-2003 cohort has DIBELS ORF Intervention 
Efficiency percentages of 57% in 3rd grade, 43% in 4th grade, and 30% in 5th grade. As 
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another example, the same cohort has MAP Vocabulary domain Intervention Efficiency 
percentages of 63% for fall of 3rd grade, 53% for fall of 4th grade, 52% for spring of 4th 
grade, 45% for fall of 5th grade, and 9% for spring of 5th grade. These findings suggest 
that regardless of whether or not the school used the DIBELS or MAP to identify 
students at-risk of not being Proficient on the PSSAs, with each successive grade, it 
became more difficult for the school to encourage the remaining at-risk students to earn 
Proficient range scores on that particular school year's PSSAs. Although the percentage 
of students that are at-risk and perform as Proficient on the PSSAs may appear low, this 
is really not too surprising. As noted earlier, with each successive grade, the increasingly 
smaller number of students remaining in the at-risk group is more likely to be those 
students with more serious reading problems that are more difficult to successfully 
remediate. 
By looking at Table 2, it is difficult to make a conclusion about whether or not 
Intervention Efficiency is better represented by the DIBELS or the MAP. For example, 
Intervention Efficiency for the DIBELS ORF across all cohorts and grades ranged from 
30% to 67%. Intervention Efficiency for all MAP domains across all cohorts and grades 
ranged from 8% to 73%. Within the MAP, the data does not suggest that Intervention 
Efficiency is necessarily better for one particular domain (e.g., Vocabulary better than 
Comprehension). 
Instructional Stability 
As shown in Table 3, Instructional Stability was relatively high for all cohorts in 
3rd grade, with Instructional Stability for both the DIBELS and for all sections of the 
MAP ranging from 84% to 100%. Instructional stability decreased with each successive 
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grade for each cohort. For example, Instructional Stability for both the DIBELS and for 
all domains of the MAP for all cohorts ranged from 76% to 100% in 4th grade and from 
th59% to 82% in 5 grade. These findings suggest that in the higher grades, the school had 
more difficulty ensuring that students that were considered not at-risk on the DIBELS or 
proficient on MAP domains earned scores in the Proficient range on the PSSA for that 
same school year. In other words, the higher the grade, the more likely the school was to 
have students that the school believed would be Proficient on the PSSA actually score 
Not-Proficient on the PSSA for that same school year. This may suggest that the 
DIBELS ORF and MAP are not accurately reflecting proficiency for some aspect of 
reading skill development that is being measured with the PSSA. As in the case of 
Intervention Efficiency, it is difficult to determine whether DIBELS ORF scores have an 
advantage over MAP domain scores or whether MAP domain scores have an advantage 
over DIBELS ORF, in terms of indicating which students thought to be proficient in 
reading will score in the proficient range on the PSSA exam. 
Screening Sensitivity 
As stated in Chapter 3, Screening Sensitivity is the percentage of students 
categorized as At-Risk on DIBELS ORF or Not Proficient on MAP score, who were also 
categorized as Not Proficient on the PSSA. In other words, it indicates the accuracy 
either of the DIBELS or of the MAP domains to predict which students are going to have 
difficulty with the PSSA and may need additional and/or specialized instruction. As 
shown in Table 4, Screening Sensitivity for the DIBELS ORF across all cohorts and 
grades ranged from 70% to 87% and from 45% to 100% for the MAP. With the 
exclusion of the fall 5th grade Analyze domain (45%), and the spring Critical Content 
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domain (45%) for the fall 5th grade and the K2004-2005 cohort 3rd grade spring Text 
Structure & Vocabulary (47%), the DIBELS ORF and MAP domains were able to predict 
which students would be Not Proficient on the PSSA at least 50% of the time. 
When comparing the efficiency ofthe DIBELS with the efficiency ofthe MAP in 
their respective Screening Sensitivity, it is very difficult to say which one is better at 
predicting which students will not be proficient on the same school year's PSSA. For 
example, DIBELS Screening Sensitivity ranged from 70% to 87%. One could argue that 
successfully predicting which students will not perform as Proficient on the PSSA 70% 
of the time is a good percentage, and this is the low end ofthe range for the DIBELS, 
with 87% being even better. However, the MAP has a Screening Sensitivity of 100% for 
some areas. In fact, for the K2003-2004 cohort, Screening Sensitivity was 100% for all 
fall 3rd grade MAP sections. On the contrary, as mentioned earlier, the MAP had 
Screening Sensitivity as low as 45% for the K2002-2003 cohort 5th grade fall Read, 
Analyze, and Interpret Literature and spring Reading Critically in Content Areas sections. 
With no noticeable pattern within the results, it is almost impossible to make an overall 
conclusion about whether or not DIBELS ORF or the MAP has better Screening 
Sensitivity. Regardless, both measures appear to provide acceptable Screening 
Sensitivity. 
Screening Specificity 
Screening Specificity, as noted earli er in Chapter 3, is the percent ofstudents 
categorized as Not At-Risk on DIBELS ORF or as Proficient on MAP score who were 
also categorized as Proficient on the PSSA. In other words, it is an indication of the 
percentage of students that were predicted to perform as Proficient on the PSSA for the 
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same school year and, in fact, did so. As shown in Table 5, Screening Specificity across 
all cohorts and all grades.ranged from 24% to 95%. Although a Screening Specificity of 
24% would be considered poor by most, the data show a general trend that Screening 
Specificity increased with each successive grade for all cohorts, regardless ofthe 
measure. For example, the K2002-2003 cohort demonstrated DIBELS ORF Screening 
Specificity percentages of 55% for 3rd grade, 63% for 4th grade, and 73% for 5th grade. 
That same cohort demonstrated MAP Text Structure & Vocabulary Screening Specificity 
percentages of24% for fall of3 rd grade, 41 % for fall of4th grade, 56% for spring of4th 
grade, 59% for fall of 5th grade, and 95% for spring of 5th grade. 
Screening Specificity appears to have improved with each successive cohort. For 
example, Screening Specificity for the 3rd grade DIBELS ORF was 55% for the K2002­
2003 cohort, 64% for the K2003-2004 cohort, and 71 % for the K2004-2005 cohort. This 
indicates that the school had improved in using the DIBELS ORF and MAP at predicting 
which students will be Proficient on the PSSA for that same school year. 
The Screening Specificity ofthe DIBELS ORF ranged from 55% to 73%, 
compared with 24% to 95% for the MAP. As was the case for Screening Sensitivity, it is 
very difficult to make a definitive decision about whether the DIBELS ORF or MAP 
provides better overall Screening Specificity. The DIBELS ORF effectively predicts 
students who will be proficient in that same year's PSSA at least 55% of the time, 
regardless of the cohort or grade. On the other hand, the MAP has demonstrated 
Screening Specificity as low as 24%. However, the MAP has also demonstrated 
Screening Specificity as high as 95%, as was that case for the K2003-2004 cohort 4th 
grade fall Read, Analyze, and Interpret Literature section. This is well above the highest 
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DIBELS ORF Screening Specificity of73% for the K2002-2003 cohort during 5th grade. 
Based on Screeni.ng Specificity ranges, the DIBELS ORF may appear to be a 
more consistent predictor than the MAP ofperforming as Proficient on the PSSA, for that 
same school year. However, if 3rd grade MAP across the cohorts is removed from the 
equation, the MAP Screening Specificity range improves from 24% to 95% to 41 % to 
95%. 
Kappa 
As described in Chapter 3, Kappa is the percentage of increase over chance level, 
represented by the Screening Sensitivity and Screening Specificity values obtained from 
the same data. As shown in Table 6, Kappa percentages for the DIBELS ORF for all 
cohorts across all grades ranged from 26% to 44%, compared with 14% to 74% for all 
sections ofthe MAP. Based on the results contained for Kappa in Table 6, consistent 
patterns from one cohort to the next and from grade to grade for Kappa are difficult to 
ascertain. 
Not-Low SES Versus Low SES 
As shown in Table 7, the percentage of students at-risk of not being Proficient on 
the same school year's PSSA, based on the 3rd grade DIBELS ORF ranged from 40% to 
81 % for the Not-Low SES students and from 45% to 87% for the Low SES students. 
Although those Not-Low and Low SES findings are similar for Grade 3, results indicate 
th
much more clearly, a higher percentage ofAt-risk students for 4th and 5 grade Low SES 
students compared with the 4th and 5th grade Not-Low SES Students. For example, the 
Percentage of Students At-Risk ofnot being Proficient on the same school year's PSSA, 
based on the 4th grade DIBELS ORF ranged from 39% to 44% for the Not-Low SES 
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students and from 55% to 73% for the Low SES students, as well as an At-risk 
percentage of 41 % for ~he 5th grade Not-Low SES students and 60% for Low SES 
students. 
At-risk percentages ranged from 16% to 81 % for the Not-Low SES students and 
from 17% to 93% for the Low SES students. By examining the ranges, it appears as 
though the Low SES students are only at a slightly higher risk of not being Proficient on 
the PSSA. However, a closer look at Tables 7 and 8 suggest that percentages of at-risk 
students are higher for the Low SES group. It is encouraging to see that the percentage of 
at-risk students both for Not-Low and for Low SES students appears to decrease with 
each successive cohort and grade. This indicates that the school in this study is quite well 
at intervening both for Not-Low and for Low SES students. 
As shown in Table 8, Intervention Efficiency percentages decreased with each 
successive grade, regardless ofsocioeconomic status. For example, for the K2003-2004 
cohort, the MAP Comprehension Strategies Intervention Efficiency for the Not-Low SES 
and Low SES students, respectively, was 70% and 78% for fall of31'd grade, 63% and 
60% for spring of 3rd grade, 55% and 33% for fall of 4th grade, and 38% and 25% for 
spring of4th grade. 
Instructional Stability for Not-Low and for Low SES students, as shown in Table 
9, across all cohorts and grades, ranged from 60% to 100% and 50% to 100%, 
respectively. 
As shown in Table 10, Screening Sensitivity for all cohorts and grades ranged 
from 33% to 100% for both the Not-Low and Low SES students. Both ofthe low and 
high percentages of the ranges were from the MAP. Screening Sensitivity for the 
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DIBELS ORF ranged from 67% to 88% for the Not-Low SES students and from 63% to 
100% for the Low SES students. Results suggest good Screening Sensitivity for both the 
Not-Low and Low SES students. There does not appear to be a distinct advantage to 
using the DIBELS ORF versus the MAP for predicting which students will not perform 
as Proficient on the PSSA, regardless of socioeconomic status. 
Overall Screening Specificity appears to be higher for the Not-Low SES students 
compared with the Low SES students, as shown in Table 11. For example, Screening 
Specificity for the DIBELS ORF across all grades and cohorts ranges from 59% to 87% 
for the Not-Low SES students and from 43% to 65% for the Low SES students. 
In comparing the DIBELS ORF with the MAP for the Not-Low SES students, 
Screening Specificity for the DIBELS ORF across all grades and cohorts ranges from 
59% to 87% and the MAP ranges from 23% to 100%. The DIBELS appears to be more 
consistently above 50%, whereas the MAP has an upper range of 100%, higher than the 
DIBELS 87%. For the Low SES students, Screening Specificity for the DIBELS ORF 
across all grades and cohorts ranges from 43% to 65% and the MAP ranges from 13% to 
100%. As was the case for the Not-Low SES students, The DIBELS appears to be more 
consistent, with a smaller range of Screening Specificity percentages, whereas the MAP 
has an upper range of 100%, higher than the DIBELS 65%. Whether the DIBELS is or 
whether MAP is the more effective for Screening Specificity both for the Not-Low and 
for the Low SES students seems to depend on many variables such as the cohort, grade, 
andlor section of the MAP. 
As shown in Table 12, Kappa values for Not-Low SES students across all cohorts 
and grades ranged from 10% to 75% and from -1 % to 73 % for the Low SES students. 
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Although overall Kappa ranges are similar between the groups, there are some 
differences. For example, DIBELS ORF Kappa percentages range from 24% to 62% for 
the Not-Low SES students and from 5% to 44% for the Low SES students. 
Limitations ofthe Study 
The current study lacks external validity, because the results are indicative only of 
the effectiveness ofusing the DIBELS ORF or MAP for predicting PSSA Reading 
performance in one suburban Pennsylvania school district. The findings of this study 
may not be representative of any information that may be found within other school 
districts across the country, including even other Pennsylvania school districts. Future, 
similar studies should be done in other districts across the state and the country to 
increase the ability to generalize the findings beyond the current sample. 
This study has shown that the DIBELS Oral Reading Fluency (ORF), as well as 
the MAP, and the Reading portion ofthe PSSA have concurrent validity, because the 
DIBELS ORF and MAP can predict PSSA performance. However, there is no evidence 
that these are measuring the same thing. Therefore, the DIBELS ORF, as well as the 
MAP, and the Reading portion of the PSSA lack content validity. 
Students whose data sets were incomplete were eliminated from the study. 
Although believed to be minimal, this resulted in a limitation with the studies data 
interpretation. 
Although the differences within the data of this study are believed to have 
practical significance and implications, analyses were not completed to determine ifthe 
differences were statistically significant. This is believed to be an additional limitation of 
the study. Future studies could include determining such statistical significance. 
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DIBELS and MAP administration took place over several years with different 
teachers administering the measure, even to the same students. It is possible that results 
of the study could have varied, depending on the persons administering the DIBELS or 
MAP. 
Students are frequently made aware of the importance and significance of the 
PSSA testing. The same level of importance is usually not stressed for DIBELS or MAP 
administration. Therefore, test results could have been influenced differently on each 
measure as a result of factors such as motivation and test anxiety. Additionally, the 
DIBELS assessment is very brief and less complex in comparison with the PSSA. It is 
feasible that some students who did well on the DIBELS did not do as well on the PSSA 
because of difficulties with sustaining effort and attention. Students with deficits in 
executive functioning may suffer significantly on the PSSA. This is an area that future 
studies should investigate. 
As is the case with any research project, this study could not possibly examine all 
of the variables that could influence the results. In addition to the other areas already 
mentioned for future study, additional research in this area should examine other student 
variables, such as differences among gender, special education status, race, etc. Future 
research may want to examine other CBM based measures as predictors of state-wide 
achievement in reading, as well as other longer standardized assessments ofreading. 
This study did not address the issue ofwhether or not CBM can make long-term 
predictions of state-wide assessment performance in reading, such as performance as 
across years (Shapiro et aI., 2006.) The longitudinal predictive power of CBM needs to 
be further validated. Although this study examined several cohorts over several years, 
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long-tenn predictions of student perfonnance on state-wide reading assessment 
perfonnance was not examined. Prediction of statewide achievement perfonnance was 
based on CBM perfonnance during that same school year. This should not, by any 
means, be considered longitudinal in nature. In fact, calling this a "prediction" is a 
stretch. Perhaps the terms "relationship" or "correlation" are more appropriate. Rather 
than comparing CBM measures with state-wide achievement testing in the same year, 
analyses such as using 3rd grade and 4th grade CBM measures to predict 5th grade state­
wide achievement perfonnance could be carried out and examined. 
Conclusions 
This study suggests that regardless ofwhether or not schools use the DIBELS 
ORF or MAP to identify students at-risk of not being Proficient on the PSSAs, with each 
successive grade, it may become more difficult for schools to get at-risk students to 
perfonn in the Proficient or "passing" range on state-wide reading achievement tests. 
It is difficult to make a conclusion about whether or not Intervention Efficiency is 
better reflected by the DIBELS ORF or MAP. Additionally, the MAP does not appear to 
have increased Instructional Stability over the DIBELS ORF. 
Although Instructional Stability was relatively high for all cohorts, Instructional 
Stability decreased with each successive grade. These findings may suggest that at 
higher grades, schools may have more difficulty getting their students who were not 
considered to be at-risk to earn Proficient or "passing" scores on state-wide reading 
achievement tests. This could indicate that the DIBELS ORF and MAP do not assess 
some or certain variables that are measured on high stakes state-wide reading 
assessments. 
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Results of this study suggest that it is very difficult to say whether the DIBELS 
ORF or whether MAP is better at predicting those students who are at-risk for not being 
Proficient or not "passing" state-wide reading tests. This is due to no noticeable pattern 
within the results. Regardless, both measures appear to provide acceptable Screening 
Sensitivity. 
Screening Specificity has increased with each successive grade for all cohorts, 
regardless of the measure. It has also improved with each successive cohort. This 
indicates that it is possible for schools to improve at using the DIBELS ORF and MAP 
for predicting which students will be Proficient or "passing" on upcoming state-wide 
reading achievement tests. Overall Screening Specificity levels appeared to be 
acceptable. However, results did not allow a conclusive decision about whether the 
DIBELS ORF or whether MAP provides better overall Screening Specificity. Results 
indicate that the DIBELS ORF may by a more consistent predictor of Proficient or 
"passing" state-wide reading achievement performance. 
Results of this study suggest good Screening Sensitivity both for Not-Low and for 
Low SES students. There does not appear to be a distinct advantage to using the 
DIBELS ORF versus the MAP for predicting which students will not perform Proficient 
on state-wide reading assessments, regardless of socioeconomic status. 
Screening Specificity may be higher for Not-Low SES students compared with 
Low SES students. However, Screening Specificity percentages appear to be generally 
acceptable for both groups. Based on the results of this study, whether the DIBELS or 
whether MAP is more effective for Screening Specificity for both Not-Low and Low SES 
students is inconclusive. 
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Contributions to the Field 
This study has added to the empirical research base indicating that CBM can be 
used as a predictor of state-wide assessment performance in reading. The findings of this 
study further support the fact that CBM measures are useful for screening for PSSA 
performance, as well as for measuring acquisition of state standards from instruction 
(Shapiro et al.). Additionally, Intervention Efficiency and Instructional Stability may be 
an effective means for school progress monitoring both of intervention and of general 
education instructional efforts to improve and develop reading skills. 
Early screening and progress monitoring with CBM, across the years, may allow 
the use of appropriate interventions as early as possible. This could lead to proactive 
approaches for school districts to increase their percentage of students becoming 
Proficient or "passing" on state-wide reading assessments. 
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